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(57)Abstract 

PROBLEM TO BE SOLVED: To efficiently incorporate a convexo-concave shape by compression molding by non-heating. 
SOLUTION: In the method for compression molding polyolefin resin foam comprising the steps of compressing the foam between 
opposed compression molds, and forming a convexo-concave shape on the surface of the foam in contact with the molds, the 
foam made of polyolefin resin having 50mm/min of a tension speed of a tension test (JIS K 71 13) and satisfying that a stress- 
strain curve at 23° C of a measured temperature has (1) a yield point and (2) a strain at a point indicating the same stress as a 
yield strength except the yield point is 400% or more, further a foam structure is longitudinally long in a thickness direction, and 
a bubble size ratio represented by (bubble size in thickness direction)/(bubble size in a direction perpendicular to thickness 
direction) is 2 to 1 0 is compression molded by non-heating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the compression-molding approach of giving a concavo-convex configuration to the polyolefin resin foam side which 
compresses polyolefin resin foam between the compression mold which counters, and touches this compression mold A part for 
speed-of-testing/of 50mm in a tension test (JIS K 71 13 1981), A stress-strain curve with a measurement temperature of 23 
degrees C has (1 ) yield point, and it consists of polyolefin resin which satisfies that distortion by the point which shows the same 
stress as yield strength except (2) yield points is 400% or more. The compression-molding approach of the polyolefin resin foam 
characterized by performing compression molding of the polyolefin resin foam whose diameter ratios of air bubbles to which 
cellular structure is furthermore longwise expressed with the diameter of air bubbles of a direction vertical to the diameter of air 
bubbles / the thickness direction of the thickness direction in the thickness direction are 2-10 by un-heating. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compression— molding approach of the polyolefin resin foam which has the 

concavo-convex configuration used for various building materials, a heat insulator, covering, a packing material, etc. 

[0002] 

[Description of the Prior Art] Validity and in order to use for a field probably, the attempt which functions the buffer nature which 
foam has conventionally, adiathermic, etc. has been made in various configurations to foam. For example, in using polyolefin resin 
as a raw material, after giving a configuration by using the thermoplasticity, compressing foam with the heated metal mold, and 
carrying out heating deformation, the method of making the cutting processing approaches, such as a method of carrying out 
cooling solidification and obtaining a product or decision, punching, and a slice, and the pad material of a predetermined 
configuration, or facing rival using adhesives etc. is adopted widely industrially. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the approach of carrying out heating softening of the foam performed 
conventionally once by heat compression, and obtaining a product, heating cooling of foam takes time amount by the heat 
insulation function which foam has, there is a problem that a molding cycle is inferior to productivity for a long time, and rf it is 
going to solve this by making the number of pages of metal mold increase, while a facility burden will become large, aggravation of 
workability is invited. Furthermore, in connection with carrying out heating softening of the foam, the air bubbles in foam weld and 
the inconvenience of spoiling lightweight nature, adiathermic, etc. arises. 

[0004] Moreover, when un-heating tended to perform these compression and it was going to give a concavo-convex configuration 
to foam, rt was difficult to give a concavo-convex configuration according to the buffer capacity of foam, in order to recover a 
concavo-convex configuration immediately or gradually. Moreover, if non-heating compression is performed using the rigid high 
foam constituted by the rigid plastic, although reduction-ized, since recovery of the above-mentioned irregularity becomes easy 
to produce a crack into details when the increment in brittleness tends to give a complicated configuration, or when irregularity is 
large, it will become a scarce product at concavo-convex imprint nature. 

[0005] Moreover, if it is in the approach of carrying out cutting processing of the foam by decision, punching, a slice, etc. at a 
predetermined configuration, since the increment in a help or working hours is brought about and it leads to the cost rise of a 
product with complication of a configuration, a processible product will be restricted to a simple configuration. 
[0006] Furthermore, if it is in the approach of making the pad material of a predetermined configuration, or facing rivaling using 
adhesives, since conditions, such as the adhesive property of foam, adhesives, or lamination material and adhesives and the 
front-face nature of foam, are strongly related in bond strength, the foam used will be limited to the foam corresponding to these 
conditions. Moreover, since two or more processes, such as an adhesives spreading process, a lamination process, an adhesives 
desiccation process, a press process, and a cooling process, are needed, there is a problem that a facility burden is large and a 
molding cycle becomes long. 

[0007] The object of this invention is to offer the approach of fabricating the polyolefin resin foam which has a concavo-convex 
configuration efficiently with compression molding by un-heating [ which solved the above-mentioned conventional problem ]. 
[0008] 

[Means for Solving the Problem] As a result of examining the above-mentioned problem wholeheartedly, by applying compression 
to specific polyolefin resin foam by un-heating, this invention person finds out that the foam of a concavo-convex configuration 
which has the outstanding imprint nature is obtained, and came to complete this invention. 

[0009] Namely, this invention compresses polyolefin resin foam between the compression mold which counters, and sets it to the 
compression-molding approach of giving a concavo-convex configuration to the polyolefin resin foam side which touches this 
compression mold. Speed-of-testing the stress-strain curve for /of 50mm in a tension test has (1) yield point. (2) It consists of 
polyolefin resin which satisfies that distortion by the point which shows the same stress as yield strength is 400% or more except 
the yield point. Cellular structure is still more nearly longwise in the thickness direction. The diameter ratio of air bubbles 
expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the thickness direction of the 
thickness direction is related with the compression-molding approach of the polyolefin resin foam characterized by performing 
compression molding of the polyolefin resin foam which is 2-10 by un-heating. 
[0010] Hereafter, this invention is explained in full detail. 

[001 1] Distortion by the point which a part for speed-of-testing/ of 50mm in a tension test (JIS K 71 1.3 1981) and a stress-strain 
curve with a measurement temperature of 23 degrees C have (1) yield point as polyolefin resin used as foam in this invention, and 
shows the same stress as yield strength except (2) yield points is polyolefin resin which is 400% or more. When non-heating 
compression of the foam which consists of polyolefin resin in which the yield point is not accepted here is carried out with the 
compression mold which has a concavo-convex configuration, the foam which the crack arose in the concavo-convex section of 
foam, or the concavo-convex configuration was recovered immediately or gradually after compression, and was excellent in 
concavo-convex imprint nature is not desirable from not being obtained. Moreover, when distortion by the point which shows the 
same stress as yield strength except the yield point carries out non-heating compression of the foam which consists of polyolefin 
resin which is not filled to 400% as well as the above, the foam obtained is not desirable from becoming what transforms 
elastically and the given concavo-convex configuration does not maintain. 

[0012] As polyolefin resin used in this invention A part for speed-of-testing/of 50mm in a tension test (JIS K71 13 1981), A 
stress-strain curve with a measurement temperature of 23 degrees C has (1) yield point, and anythings can be used if distortion 
by the point which shows the same stress as yield strength except (2) yield points is polyolefin resin which is 400% or more. A 
part for for example, speed-of-testing/of 50mm in a tension test (JIS K 71 13 1981), The ethylene-propylene block copolymer 
whose distortion by the point which a stress-strain curve with a measurement temperature of 23 degrees C has (1) yield point, 
and shows the same stress as yield strength except (2) yield points is 400% or more, The consistency obtained by carrying out a 
polymerization by inside and the low voltage polymerization method The high density polyethylene of 0.94 - 0.97 g/cm3, A 
polypropylene homopolymer, an ethylene-propylene random copolymer, or a propylene-alpha olefin copolymer is mentioned. Here 
as an alpha olefin For example, 1-butene, 1-pentene, 1-hexene, 4-methyM-pentene, 1-octene, etc. can be mentioned. 
Moreover, independent or two sorts or more may be used together and used for these polyolefin resin. 
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[0013] Moreover, the polyolefin resin used in this invention may mix a filler etc., and talc, a calcium carbonate, a silica, a mica, 
carbon black, a metal powder, a glass fiber, carbon fiber, a magnesium hydroxide, an antimony trioxide, way acid zinc, a bromine 
compound, a ceramic, a zeolite, etc. are mentioned as this filler, for example, moreover, these fillers are independent — or it can 
use together and use. 

[0014] The polyolefin resin foam used for this invention is characterized by the diameter ratios of air bubbles to which cellular 
structure is longwise expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the 
thickness direction of the thickness direction in the thickness direction being 2-10. When the diameter ratio of air bubbles is less 
than two, deformation of the foam by non-heating compression will become elastic, and a concavo-convex configuration 
continues and is not desirable. Since the reinforcement of foam falls remarkably and it sets on the other hand at the time of 
compression, since the cellular wall which separates the air bubbles in foam will be in the condition of having been extended very 
long and slender when the diameter ratio of air bubbles exceeds 10, and foam itself is deformed or crushed, it is not desirable. 
[0015] It is not limited especially if the polyolefin resin foam whose diameter ratios of air bubbles to which cellular structure is 
longwise expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the thickness direction 
of the thickness direction in the thickness direction as the manufacture approach of the above-mentioned polyolefin resin foam 
are 2-10 is obtained, and one example of the manufacture approach is shown below. 

[001 6] Chemistry cross linking agents, such as a peroxide, are mixed with - dinitrosopentamethylenetetramine, and chemistry 
foaming agent which decomposes into polyolefin resin with heating and may generate gas, for example, AZOJI carvone amide, N, 
and N'4, 4'-oxy-SUBISU (benzenesulphonyl hydrazide), a sodium hydrogencarbonate, etc. if needed, while this mixture had been 
made to hold to the temperature which a chemistry foaming agent and a cross linking agent do not decompose, melting kneading 
is carried out, for example, it fabricates to Plastic solids, such as the shape of a sheet And it is heated more than the 
decomposition temperature of the above-mentioned foaming agent, and by subsequently opening the above-mentioned die, 
application-of-pressure resin expands two-dimensional, and the sheet which has the acquired fizz is changed into the foam 3 for 
which it asks while being pressurized within the die 1 of the couple which counters, and 2, as shown in drawing J_ . 
[0017] As a chemistry cross linking agent added by the manufacture approach of the above-mentioned foam, there are silane 
compounds, such as azide compounds, such as organic peroxide [, such as benzoyl peroxide, 2.5^dimethyl-2,5-di-t-butyl 
peroxyhexane. 2, the 5-dimethyl -2 5-G t-butyl par OKISHIHEKISHIN -3, dicumyl peroxide, and t-butyl hydroxy peroxide, ] or 1, 
and 9-nonane bis-sulfone AZAIDO, or vinyltriethoxysilane, etc., for example. Moreover, for example, a triaryl SHIANU rate, triallyl 
isocyanurate, trimethylolpropanetrimethacrylate, 1 . 2-polybutadiene, a divinylbenzene, etc. can be used together as a bridge 
formation assistant which promotes bridge formation in this case. 

[0018] Moreover, as for the amount of mixing of the above-mentioned cross linking agent, it is desirable that it is 0 - 0.5 % of the 
weight, when mixed exceeding 0.5 % of the weight, since the high-concentration structure of cross linkage is introduced into resin 
and the viscosity of the resin at the time of foaming rises remarkably, growth of air bubbles is checked and the air bubbles 
extended by the one direction long and slender cannot be obtained. 

[001 9] It consists of a mold of the couple which counters, for example as compression mold which gives a concavo-convex 
configuration to polyolefin resin foam by un-heating in this invention, and it consists of a roll of that into which a mold face can 
compress foam in contact with a foam front face by eye a mold clamp, and the couple which a peripheral face counters, and 
there are some which can compress foam in the clearance between the rolls which rotate to the inside sense mutually. 
[0020] Moreover, the concavo-convex section is prepared in the above-mentioned compression mold side, and when these 
irregularity section is imprinted by the polyolefin resin foam side, the polyolefin resin foam which has a concavo-convex 
configuration is obtained, in addition, the thing to which especially the class of concavo-convex configuration of the above- 
mentioned compression mold side is limited — it is not — concavo-convex configurations, such as an embossing pattern, a 
variegated pattern, the crest end, a cone, the square pole, a rectangular—head drill, a triangular pyramid, and a semi-sphere, — 
independence — or it can be made to be able to compound-ize and can use. 

[0021] (Operation) Foam is compressed by un-heating, in order to obtain the product excellent in mold imprint nature, when 
compressed between compression mold, foam must be made to transform in plasticity, and, moreover, complicated concavo- 
convex details must not be made to generate a crack, this invention person found out playing a role with the polyolefin resin 
which constitutes foam and the cellular structure of foam important for solution of these technical problems. The explanation is 
described below. 

[0022] The resin of the perimeter of air bubbles in foam is extended a sheet or in the shape of a film with growth of air bubbles at 
the time of foaming. That is, since the cellular wall which separates the air bubbles in foam is resin of the shape of a sheet or a 
film, foam can be considered to be also the aggregate of the extended sheet or a film-like Plastic solid. Therefore, it is deeply 
concerned with making it transform in plasticity to make foam transform in plasticity by compression, i.e., the above-mentioned 
film-like Plastic solid. 

[0023] The tension test approach is widely used as a general approach from before as an approach of evaluating the mechanical 
property of the above-mentioned sheet or a film-like Plastic solid, by the tension test, a sheet or the resin test piece fabricated 
in the shape of a film is pulled mechanically, and the stress value over each distortion is expressed with a curve. The stress- 
strain curve of the polyolefin resin used for this invention is shown in drawing 2 . In addition, 4 is the yield point, and it defines as 
drawing 2 as first point that the increment in distortion is accepted without change of stress on the stress-strain curve by the 
tension test, and, generally the stress in this point is called yield strength. In the stress-strain curve of drawing 2 . the force in 
which it returns to the test piece which deformed from stress increasing with change of distortion till the yield point 4 will be 
added from the point of distortion 0. and it can be called the field where the rate which deforms elastically is large. However, 
after the yield point, the field where the increment in the stress by deformation is not accepted exists, and deformation has the 
plastic-like element with it in such a field. Moreover, after the point 5 which the deformation field which has said plastic-like 
element ended, again, since the increment in stress is accepted to deformation, the rate which a test piece deforms elastically 
between the point of curve top 5 and the point after curve top 5 will become large. 

[0024] Therefore, in order to make the sheet or film-like Plastic solid in said foam deform in plasticity at the time of compression, 
the field where the rate of the plastic-like deformation is large should just fabricate foam in a stress-strain curve using resin 
which exists over the high range more. 

[0025] That is, since distortion by the point which the polyolefin resin in this invention has the yield point in the stress-strain 
curve in a tension test, and shows the same stress as yield strength except the yield point is 400% or more, the foam constituted 
by this polyolefin resin becomes what has the large rate of plasticity-deformation at the time of compression by compression 
mold. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/04/05 



JP.10-100265.A [DETAILED DESCRIPTION] 



3/5 s<—i> 



[0026] The stress-strain curve in the tension test of the resin which, on the other hand, constitutes flexible foam which is 
conventionally used for a buffer application is classified into a type as shown in drawing 3 . Since there is no yield point in the 
stress-strain curve shown in drawing 3 and stress continues increasing with the increment in distortion, the rate of elastic 
deformation is large. Therefore, although the foam which makes a component the resin expressed by such stress-strain curve 
shows adaptability and elastic recoverability to deformation, it is inferior to the imprint nature of the concavo-convex 
configuration by the non-heating compression which used compression mold. 

[0027] Moreover, many of hard foam with the conventionally large rate of the plastic-like deformation makes the component the 
resin expressed with the stress-strain curve of the type shown in drawing 4 or dr awing 5 . The stress-strain curve which the 
stress-strain curve shown in drawing 4 means that a test piece fractures before reaching according to deformation at the yield 
point, and is shown in dra wing 5 means that a test piece fractures near the yield point Therefore, although such foam shows the 
description which deforms elastically in the very small compression range, to compression which exceeds an elastic deformation 
limitation, said sheet which constitutes foam, or a film top Plastic solid fractures it and rt makes foam generate a crack, when 
foam is form by use as a raw material the resin in which drawing 4 or a stress-strain curve as show in 5 is show. 
[0028] Moreover, the cellular structure of the foam in this invention is devised the maximum student or for the purpose of 
* *tt» t in the description of said polyolefln resin which constitutes foam, and describes the explanation below. 
[0029] Although the polyolefin resin used for this invention is resin with the large rate of the plastic-like deformation, in the range 
until it continues till the yield point in a stress-strain curve, the rate of elastic deformation is large. Therefore, when compressing 
between compression mold and giving a concavo-convex configuration using the foam which consists of above-mentioned 
polyolefin resin, it is necessary to transform said sheet which constitutes foam, or a film-like air-bubbles wall even into the field 
to which the rate of the plastic-like deformation becomes large. According to the cellular structure of the foam used for this 
invention being longwise, as shown in drawin g 6 , a cellular wall shows [ of foam ] deformation of big bending from thickness to a 
carrier beam case for compression. As for the cellular wall which, on the other hand, constitutes the foam which has spherical air 
bubbles, compression does not change the configuration to a carrier beam case a lot That is, the deformation of the cellular wall 
per deformation of foam becomes large to the cellular wall with which the sheet which constitutes the foam in this invention, or a 
film-like air-bubbles wall constitutes the foam which has spherical air bubbles. 

[0030] Therefore, in compression between compression mold, even if it is the case that irregularity is small, a cellular wall can 
receive the deformation to which the rate of plasticity-deformation is sufficient for becoming large, and even if it is a complicated 
or very small configuration, the good foam of mold imprint nature is obtained. 
[0031] 

[Example] Hereafter, although an example and the example of a comparison explain this invention in more detail, this invention is 
not limited to these examples. 

[0032] The synthetic example of the foam used in the examples 1 -2 is shown below. 

[0033] 2 and the mixture which consists of the 5-dimethy|-G t-butyl par OKISHIHEKISHIN-3 (Nippon Oil & Fats Co., Ltd. make, 
trade name par hexyne 25B-40) 0.4 weight section were adjusted as a foaming agent to the synthetic example 1 high-density- 
polyethylene (TOSOH CORP. make, trade name NIPORON hardware 4010) 100 weight section as the AZOJI carvone amide (Eiwa 
Chemical Ind., Inc. make, trade name BINIHORU AC#1C) 5 weight section and a cross linking agent While carrying out melting 
kneading of this mixture with 50mmphi extruder, it extruded as a non-foamed sheet through the T die. 

[0034] Subsequently, after inserting this non-foamed sheet between the dice with which the couple with concave and a convex 
configuration currently maintained by 180 degrees C counters, respectively and pressurizing it by the pressure of 20 kgf/cm2, gas 
was generated in melting resin by carrying out temperature up of this die to 200 degrees C, and making a foaming agent 
disassemble. Then, after cooling the above-mentioned die at 1 30 degrees C, foam was obtained by opening. 
[0035] The air bubbles of the obtained foam were longwise, the open direction, i.e., thickness direction, of the above-mentioned 
metal mold, and the diameter ratio of air bubbles expressed with the diameter of air bubbles of the direction where expansion 
ratio is vertical to the diameter of air bubbles / the thickness direction of 1 0 times, the thickness of 30mm, and the thickness 
direction was foam which is the range of 3-7. 

As opposed to the synthetic example 2 ethylene propylene random-copolymer (Chisso petrochemical incorporated company 
make, trade name Chisso polypropylene XF1800) 100 weight section As a foaming agent, the AZOJI carvone amide (Eiwa 
Chemical Ind., Inc., trade name BINIHORU AC#3) 7 weight section, as a cross linking agent — 2 and 5-dimethyl-G t-butyl 
peroxyhexane (the Nippon Oil & Fats Co., Ltd. make — ) After adjusting the mixture which consists of the divinylbenzene (made in 
[ industrial incorporated company ] formation [ Tokyo ]) 0.8 weight section as the trade name par hexane 25B-40 0.08 weight 
section and a bridge formation assistant, foaming was performed after sheet forming like the synthetic example 1. 
[0036] The air bubbles of the obtained foam were longwise in the thickness direction, and expansion ratio was foam the range of 
15 times, the thickness of 45mm, and whose diameter ratio of air bubbles is 4-8. 

[0037] Based on drawing 7 and 8, it explains about one or less example and the example which embodied this invention. This 
example is the case where this invention is applied, when fabricating the foam which has a concavo-convex configuration from 
the foam obtained in the above-mentioned synthetic example 1 . 

[0038] At the time of compression, the compression side adjacent to a foam side has a concavo-convex configuration, the flute 
length 7 was set to 1 0mm, and the compression mold 6 in drawing 7 set the flute width 8 to 5mm. 

[0039] As the thickness of 1 mm is sliced from a front face, the slice cut surface of foam touches a compression mold side and 
foam 10 is shown in drawi ng 8 (a) It was made to compress [ by being installed between the compression mold 6 which is not 
heated and the plate-like compression mold 9, and dropping compression mold succeedingly ] 10mm by the flute length that is, to 
be shown in drawing 8 R> 8 (b) by carrying out the compression side of a concavo-convex configuration in contact with a foam 
side, and subsequently pressurizing foam. And after holding for 1 minute with the condition of d_awjmg_8 (b), as shown in dr awing 8 
(c), metal mold was opened, and foam was taken out. 

[0040] Compression molding between compression mold was performed by the same approach as an example 1 using the foam 
obtained in the example 2 of example 2 composition. 

[0041] By the same approach as an example 1, compression molding between compression mold was performed for the foam 
shown in one to example of comparison 4 table 1. In addition, the foam of 1-5 which are shown in a table 1 is explained below. 
[0042] The example 1 of a comparison: It is foam to which cut the foam of an example 1 from a direction [ **** / direction / 
thickness ] in the location of arbitration, and it was made for a cutting plane to touch the compression side of compression mold. 
[0043] Example [ of a Comparison ] 2: The The Dow Chemical Co. make, the example 3 of a trade name Styrofoam comparison : 
Toyo Tire & Rubber CO.. LTD. The example 4 of a trade name SOFURAN-R board comparison : As opposed to Bridgestone Corp. 
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and the example of trade name ever light comparison 5 ethylene vinyl acetate copolymer (TOSOH CORP. make, trade name 
URUTORASEN 540) 100 weight section As a foaming agent the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name 
BINIHORU AC#3) 5 weight section. After adjusting 2, the 5-dimethyl -2, and the mixture that consists of the 5-G t-butyl par 
OKISHIHEKISHIN-3 (Nippon Oil & Fats Co., Ltd. make, trade name par hexyne 25B-40) 0.3 weight section as a cross linking 
agent, sheet forming was carried out like the synthetic example 1. And after inserting this non-foamed sheet between the dice 
with which the couple with concave and a convex configuration currently maintained by 1 80 degrees C counters, respectively and 
pressurizing it by the pressure of 20 kgf/cm2, gas was generated in melting resin by carrying out temperature up of this die to 
200 degrees C, and making a foaming agent disassemble. Then, after cooling the above-mentioned die at 1 00 degrees C, foam 
was obtained by opening. The obtained foam has longwise air bubbles in the thickness direction, and the foam the range of 
expansion ratio of 10 times, the thickness of 30mm, and whose diameter ratio of air bubbles is 3-6 was obtained. And 
compression molding between compression mold was performed by the same approach as an example 1 using the obtained foam. 
[0044] As opposed to the example of comparison 6 low-density-polyethylene (TOSOH CORP. make, trade name PETOROSEN 
339) 100 weight section As a foaming agent the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name BINIHORU AC#3) 5 
weight section. After adjusting 2, the 5-dimethyl -2, and the mixture that consists of the 5-G t-butyl par OKISHIHEKISHIN-3 
(Nippon Oil & Fats Co., Ltd. make, trade name par hexyne 25B-40) 0.3 weight section as a cross linking agent sheet forming was 
carried out like the synthetic example 1. And after inserting this non-foamed sheet between the dice with which the couple with 
concave and a convex configuration currently maintained by 1 80 degrees C counters, respectively and pressurizing it by the 
pressure of 20 kgf/cm2, gas was generated in melting resin by carrying out temperature up of this die to 200 degrees C, and 
making a foaming agent disassemble. Then, after cooling the above-mentioned die at 110 degrees C, foam was obtained by 
opening. The obtained foam has longwise air bubbles in the thickness direction, and the foam the range of expansion ratio of 10 
times, the thickness of 30mm, and whose diameter ratio of air bubbles is 2-5 was obtained. And compression molding between 
compression mold was performed by the same approach as an example 1 using the obtained foam. 

[0045] As opposed to the example of comparison 7 high-density-polyethylene (TOSOH CORP. make, trade name NIPORON 
hardware 4010) 100 weight section As a foaming agent, the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name 
BINIHORU AC#1C) 5 weight section. After adjusting 2, the 5-dimethyl -2, and the mixture that consists of the 5-G t-butyl par 
OKISHIHEKISHIN-3 (Nippon Oil & Fats Co.. Ltd. make, trade name par hexyne 25B-40) 0.6 weight section as a cross linking 
agent sheet forming was performed like the synthetic example 1 . and after insert into the cavity of the division metal mold which 
made the side face of a cavity incline so that a cavity may diffuse this non-foam sheet towards the die matching section 
currently maintain by 1 80 degrees C, and pressurize by the pressure of 20 kgf/cm2, gas be generated in melting resin by carry 
out temperature up of this die to 200 degrees C, and make a foaming agent disassemble. Then, after cooling the above- 
mentioned die at 1 30 degrees C. the foam which expanded in three dimension was obtained by opening. 

[0046] The cellular structure of the obtained foam was spherical, and it was foam which is the expansion ratio of 1 0 times, and 
the thickness of 20mm. And compression molding between compression mold was performed by the same approach as an 
example 1 using the obtained foam. 

[0047] As opposed to the example of comparison 8 ethylene propylene random-copolymer (Chisso petrochemical incorporated 
company make, trade name Chisso polypropylene XF1 800) 1 00 weight section As a foaming agent, the AZOJI carvone amide 
(Eiwa Chemical Ind., Inc., trade name BINIHORU AC#3) 12 weight section, as a cross linking agent — 2 and 5-dimethyl-G t-butyl 
peroxyhexane (the Nippon Oil & Fats Co., Ltd. make — ) After adjusting the mixture which consists of the divinylbenzene (made in 
[ industrial incorporated company ] formation [ Tokyo ]) 0.8 weight section as the trade name par hexane 25B-40 0.08 weight 
section and a bridge formation assistant, sheet forming was carried out like the synthetic example 1 , and, subsequently foaming 
was performed. 

[0048] The air bubbles of the obtained foam were longwise in the thickness direction, and expansion ratio was foam the range of 
25 times, the thickness of 75mm. and whose diameter ratio of air bubbles is 6-15. And compression molding between 
compression mold was performed by the same approach as an example 1 using the obtained foam. 

[0049] The description of the foam used for examples 1-2 and the examples 1-8 of a comparison and the description of the foam 
after compression molding between compression mold are summarized, and it is shown in a table 1. In addition, the explanation 
about each item in a table 1 is described below. 

[0050] (Yield point) It is JIS about the sheet obtained after carrying out heating compression with the compacting machine which 
has the each plate-like compression mold with which a couple counters the foam used for compression molding and fabricating 
on a sheet with a thickness of 1mm. K According to 71 13 (1981). it pierced to the No. 2 form test piece, and the tension test was 
performed on a part for speed-ofH:e sting/of 50mm, and conditions with a measurement temperature of 23 degrees C. And the 
existence of the yield point was investigated from the stress-strain curve obtained by the tension test. 

[0051] (The amount of distortion) It asked for the stress in the yield point, i.e., yield strength, from the stress-strain curve used 
for decision of the above-mentioned yield point existence. And it follows towards the increment in distortion of a stress-strain 
curve, and the amount of distortion in the point which shows the same stress as yield strength except the yield point is 
calculated. In addition, the amount of distortion is a value acquired by **(ing) distance between the marked lines in a test piece 
which changed in the original distance between the marked lines, and multiplying by 1 00. 

[0052] (Diameter ratio of air bubbles) the diameter of air bubbles of a direction vertical to the diameter of air bubbles of the 

thickness direction, and the thickness direction about the air bubbles which cut the foam used for compression molding from a 

direction [ **** / direction / thickness ] in the location of arbitration, and are accepted in 2 an area of 4cm of this cutting plane 

— respectively — measuring — the diameter of air bubbles of the thickness direction — the diameter of air bubbles of a 

direction vertical to the thickness direction — **** — it asked for the diameter ratio of air bubbles by things. 

[0053] (Divide) By compression between compression mold, the air bubbles of a foam surface say the phenomenon in which 

****** an d a f oam surface split. The judgment was judged in accordance with the following criterion by viewing. 

O : — a crack — it splits [ both ] and nothing — although there is a **:crack — splitting — nothing — take out xxrack and the 

foam which splits [ both ], exists (recoverability) and was compressed into the concavo-convex configuration, and leave it for 24 

hours. And based on the result of having measured the die length of the slot of the formed concavo-convex section, it judged by 

the following decision criterion. 

[0054] O : for the slot of 10% or more less than 90% of die length, the slot of less than 10% of die length is [ the slot of 90% or 
more of die length / foam ] generation [0055] to foam to the die length of the slot of generation xrcompression mold to the die 
length of the slot of generation **:compression mold to the die length of the slot on the compression mold in foam. 
[A table 1] 
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[0056] 

[Effect of the Invention] According to this invention, the foam which has a concavo-convex configuration can be easily obtained 
by compression between compression mold. Because, since compression mold does not need a heating cooling system, a facility 
burden is relief-ized by facility facilitation and, also industrially, it can grow into limited production with a wide variety with the 
convenient shaping approach. Moreover, since a heating cooldown delay can be excluded and a complicated process is not 
needed, either, the foam of a concavo-convex configuration by which the molding cycle has been improved remarkably can be 
offered. 

[0057] Since the compression-molding approach in this invention demonstrates the above effectiveness, it is applicable to 
shaping of the various products represented below. 

[0058] (1) Coverings, such as housing building-materials (3) packing relevant to autoparts (2) floors, such as an instrument panel, 
a door trim, a pillar, and head-lining material, a wall, head lining, etc.. a packing-material (4) household-electric-appliances device, 
a pocket device, and an information related equipment 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the compression-molding approach of the polyolefin resin foam which has the 
concavo-convex configuration used for various building materials, a heat insulator, covering, a packing material, etc. 



http://www4jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2005/04/05 



JP,10-100265,A [PRIOR ART] 



1/1 ^— V 



PRIOR ART 



[Description of the Prior Art] Validity and in order to use for a field probably, the attempt which functions the buffer nature which 
foam has conventionally, adiathermic, etc. has been made in various configurations to foam. For example, in using polyolefin resin 
as a raw material, after giving a configuration by using the thermoplasticity, compressing foam with the heated metal mold, and 
carrying out heating deformation, the method of making the cutting processing approaches, such as a method of carrying out 
cooling solidification and obtaining a product or decision, punching, and a slice, and the pad material of a predetermined 
configuration, or facing rival using adhesives etc. is adopted widely industrially. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the foam which has a concavo-convex configuration can be easily obtained 
by compression between compression mold. Because, since compression mold does not need a heating cooling system, a facility 
burden is relief-ized by facility facilitation and, also industrially, it can grow into limited production with a wide variety with the 
convenient shaping approach. Moreover, since a heating cooldown delay can be excluded and a complicated process is not 
needed, either, the foam of a concavo-convex configuration by which the molding cycle has been improved remarkably can be 
offered. 

[0057] Since the compression-molding approach in this invention demonstrates the above effectiveness, it is applicable to 
shaping of the various products represented below. 

[0058] (1) Coverings, such as housing building-materials (3) packing relevant to autoparts (2) floors, such as an instrument panel, 
a door trim, a pillar, and head-lining material, a wall, head lining, etc.. a packing-material (4) household-electric-appliances device, 
a pocket device, and an information related equipment 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the approach of carrying out heating softening of the foam performed 
conventionally once by heat compression, and obtaining a product, heating cooling of foam takes time amount by the heat 
insulation function which foam has, there is a problem that a molding cycle is inferior to productivity for a long time, and if rt is 
going to solve this by making the number of pages of metal mold increase, while a facility burden will become large, aggravation of 
workability is invited. Furthermore, in connection with carrying out heating softening of the foam, the air bubbles in foam weld and 
the inconvenience of spoiling lightweight nature, adiathermic, etc. arises. 

[0004] Moreover, when un-heating tended to perform these compression and it was going to give a concavo-convex configuration 
to foam, it was difficult to give a concavo-convex configuration according to the buffer capacity of foam, in order to recover a 
concavo-convex configuration immediately or gradually. Moreover, if non-heating compression is performed using the rigid high 
foam constituted by the rigid plastic, although reduction-ized, since recovery of the above-mentioned irregularity becomes easy 
to produce a crack into details when the increment in brrttleness tends to give a complicated configuration, or when irregularity is 
large, it will become a scarce product at concavo-convex imprint nature. 

[0005] Moreover, if it is in the approach of carrying out cutting processing of the foam by decision, punching, a slice, etc. at a 
predetermined configuration, since the increment in a help or working hours is brought about and it leads to the cost rise of a 
product with complication of a configuration, a processible product will be restricted to a simple configuration. 
[0006] Furthermore, if it is in the approach of making the pad material of a predetermined configuration, or facing rivaling using 
adhesives, since conditions, such as the adhesive property of foam, adhesives, or lamination material and adhesives and the 
front-face nature of foam, are strongly related in bond strength, the foam used will be limited to the foam corresponding to these 
conditions. Moreover, since two or more processes, such as an adhesives spreading process, a lamination process, an adhesives 
desiccation process, a press process, and a cooling process, are needed, there is a problem that a facility burden is large and a 
molding cycle becomes long. 

[0007] The object of this invention is to offer the approach of fabricating the poryolefin resin foam which has a concavo-convex 
configuration efficiently with compression molding by un-heating [ which solved the above-mentioned conventional problem ]. 



http://www4jpdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2005/04/05 



JP,10-100265,A [MEANS] 



1/2 s<—i> 



MEANS 



[Means for Solving the Problem] As a result of examining the above-mentioned problem wholeheartedly, by applying compression 
to specific polyolefin resin foam by un-heating, this invention person finds out that the foam of a concavo-convex configuration 
which has the outstanding imprint nature is obtained, and came to complete this invention. 

[0009] Namely, this invention compresses polyolefin resin foam between the compression mold which counters, and sets it to the 
compression-molding approach of giving a concavo-convex configuration to the polyolefin resin foam side which touches this 
compression mold. Speed-of-testing the stress-strain curve for /of 50mm in a tension test has (1) yield point (2) It consists of 
polyolefin resin which satisfies that distortion by the point which shows the same stress as yield strength is 400% or more except 
the yield point. Cellular structure is still more nearly longwise in the thickness direction. The diameter ratio of air bubbles 
expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the thickness direction of the 
thickness direction is related with the compression-molding approach of the polyolefin resin foam characterized by performing 
compression molding of the polyolefin resin foam which is 2-10 by un-heating. 
[0010] Hereafter, this invention is explained in full detail. 

[001 1] Distortion by the point which a part for speed-ofHesting/of 50mm in a tension test (JIS K 71 13 1981) and a stress-strain 
curve with a measurement temperature of 23 degrees C have (1) yield point as polyolefin resin used as foam in this invention, and 
shows the same stress as yield strength except (2) yield points is polyolefin resin which is 400% or more. When non-heating 
compression of the foam which consists of polyolefin resin in which the yield point is not accepted here is carried out with the 
compression mold which has a concavo-convex configuration, the foam which the crack arose in the concavo-convex section of 
foam, or the concavo-convex configuration was recovered immediately or gradually after compression, and was excellent in 
concavo-convex imprint nature is not desirable from not being obtained. Moreover, when distortion by the point which shows the 
same stress as yield strength except the yield point carries out non-heating compression of the foam which consists of polyolefin 
resin which is not filled to 400% as well as the above, the foam obtained is not desirable from becoming what transforms 
elastically and the given concavo-convex configuration does not maintain. 

[0012] As polyolefin resin used in this invention A part for speed-of-testing/of 50mm in a tension test (JIS K71 13 1981), A 
stress-strain curve with a measurement temperature of 23 degrees C has (1) yield point and anythings can be used if distortion 
by the point which shows the same stress as yield strength except (2) yield points is polyolefin resin which is 400% or more. A 
part for for example, speed-of-testing/of 50mm in a tension test (JIS K 71 13 1981), The ethylene-propylene block copolymer 
whose distortion by the point which a stress-strain curve with a measurement temperature of 23 degrees C has (1) yield point, 
and shows the same stress as yield strength except (2) yield points is 400% or more. The consistency obtained by carrying out a 
polymerization by inside and the low voltage polymerization method The high density polyethylene of 0.94 - 0.97 g/cm3, A 
polypropylene homopolymer, an ethylene-propylene random copolymer, or a propylene-alpha olefin copolymer is mentioned. Here 
as an alpha olefin For example, 1-butene, 1-pentene, 1-hexene. 4-methyl-1-pentene, 1-octene, etc. can be mentioned. 
Moreover, independent or two sorts or more may be used together and used for these polyolefin resin. 

[0013] Moreover, the polyolefin resin used in this invention may mix a filler etc., and talc, a calcium carbonate, a silica, a mica, 
carbon black, a metal powder, a glass fiber, carbon fiber, a magnesium hydroxide, an antimony trioxide, way acid zinc, a bromine 
compound, a ceramic, a zeolite, etc. are mentioned as this filler, for example, moreover, these fillers are independent — or it can 
use together and use. 

[001 4] The polyolefin resin foam used for this invention is characterized by the diameter ratios of air bubbles to which cellular 
structure is longwise expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the 
thickness direction of the thickness direction in the thickness direction being 2-10. When the diameter ratio of air bubbles is less 
than two, deformation of the foam by non-heating compression will become elastic, and a concavo-convex configuration 
continues and is not desirable. Since the reinforcement of foam falls remarkably and it sets on the other hand at the time of 
compression, since the cellular wall which separates the air bubbles in foam will be in the condition of having been extended very 
long and slender when the diameter ratio of air bubbles exceeds 1 0, and foam itself is deformed or crushed, it is not desirable. 
[0015] It is not limited especially if the polyolefin resin foam whose diameter ratios of air bubbles to which cellular structure is 
longwise expressed with the diameter of air bubbles of a direction vertical to the diameter of air bubbles / the thickness direction 
of the thickness direction in the thickness direction as the manufacture approach of the above-mentioned polyolefin resin foam 
are 2-10 is obtained, and one example of the manufacture approach is shown below. 

[0016] Chemistry cross linking agents, such as a peroxide, are mixed with - dinitrosopentamethylenetetramine. and chemistry 
foaming agent which decomposes into polyolefin resin with heating and may generate gas, for example, AZOJI carvone amide, N, 
and N'4, 4'-oxy-SUBISU (benzenesulphonyl hydrazide), a sodium hydrogencarbonate, etc. if needed, while this mixture had been 
made to hold to the temperature which a chemistry foaming agent and a cross linking agent do not decompose, melting kneading 
is carried out, for example, it fabricates to Plastic solids, such as the shape of a sheet. And it is heated more than the 
decomposition temperature of the above-mentioned foaming agent, and by subsequently opening the above-mentioned die, 
application-of-pressure resin expands two-dimensional, and the sheet which has the acquired fizz is changed into the foam 3 for 
which it asks while being pressurized within the die 1 of the couple which counters, and 2. as shown in drawing 1 . 
[0017] As a chemistry cross linking agent added by the manufacture approach of the above-mentioned foam, there are silane 
compounds, such as azide compounds, such as organic peroxide [, such as benzoyl peroxide, 2,5-dimethyl-2,5-di-t-buty! 
peroxyhexane, 2. the 5-dimethyl -2 5~G t-butyl par OKISHIHEKISHIN -3, dicumyl peroxide, and t-butyl hydroxy peroxide, ] or 1, 
and 9-nonane bis-surfone AZAIDO, or vinyftriethoxysilane, etc., for example. Moreover, for example, a trtaryl SHIANU rate, triallyl 
isocyanurate. trimethylolpropanetrimethacrylate, 1, 2-polybutadiene, a divinylbenzene, etc. can be used together as a bridge 
formation assistant which promotes bridge formation in this case. 

[0018] Moreover, as for the amount of mixing of the above-mentioned cross linking agent, it is desirable that it is 0 - 0.5 % of the 
weight when mixed exceeding 0.5 % of the weight, since the high-concentration structure of cross linkage is introduced into resin 
and the viscosity of the resin at the time of foaming rises remarkably, growth of air bubbles is checked and the air bubbles 
extended by the one direction long and slender cannot be obtained. 

[0019] It consists of a mold of the couple which counters, for example as compression mold which gives a concavo-convex 
configuration to polyolefin resin foam by un-heating in this invention, and it consists of a roll of that into which a mold face can 
compress foam in contact with a foam front face by eye a mold clamp, and the couple which a peripheral face counters, and 
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there are some which can compress foam in the clearance between the rolls which rotate to the inside sense mutually. 
[0020] Moreover, the concavo-convex section is prepared in the above-mentioned compression mold side, and when these 
irregularity section is imprinted by the polyolefin resin foam side, the polyolefin resin foam which has a concavo-convex 
configuration is obtained, in addition, the thing to which especially the class of concavo-convex configuration of the above- 
mentioned compression mold side is limited — it is not — concavo-convex configurations, such as an embossing pattern, a 
variegated pattern, the crest end, a cone, the square pole, a rectangular-head drill, a triangular pyramid, and a semi-sphere, — 
independence — or it can be made to be able to compound-ize and can use. 
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OPERATION 



(Operation) Foam is compressed by un-heating, in order to obtain the product excellent in mold imprint nature, when compressed 
between compression mold, foam must be made to transform in plasticity, and, moreover, complicated concavo-convex details 
must not be made to generate a crack, this invention person found out playing a role with the polyolefin resin which constitutes 
foam and the cellular structure of foam important for solution of these technical problems. The explanation is described below. 
[0022] The resin of the perimeter of air bubbles in foam is extended a sheet or in the shape of a film with growth of air bubbles at 
the time of foaming. That is, since the cellular wall which separates the air bubbles in foam is resin of the shape of a sheet or a 
film, foam can be considered to be also the aggregate of the extended sheet or a film-like Plastic solid. Therefore, it is deeply 
concerned with making it transform in plasticity to make foam transform in plasticity by compression, i.e., the above-mentioned 
film-like Plastic solid. 

[0023] The tension test approach is widely used as a general approach from before as an approach of evaluating the mechanical 
property of the above-mentioned sheet or a film-like Plastic solid, by the tension test, a sheet or the resin test piece fabricated 
in the shape of a film is pulled mechanically, and the stress value over each distortion is expressed with a curve. The stress- 
strain curve of the polyolefin resin used for this invention is shown in drawing 2 . In addition, 4 is the yield point, and it defines as 
drawing 2 as first point that the increment in distortion is accepted without change of stress on the stress-strain curve by the 
tension test, and, generally the stress in this point is called yield strength. In the stress-strain curve of drawing 2 , the force in 
which it returns to the test piece which deformed from stress increasing with change of distortion till the yield point 4 will be 
added from the point of distortion 0, and it can be called the field where the rate which deforms elastically is large. However, 
after the yield point, the field where the increment in the stress by deformation is not accepted exists, and deformation has the 
plastic-like element with it in such a field. Moreover, after the point 5 which the deformation field which has said plastic-like 
element ended, again, since the increment in stress is accepted to deformation, the rate which a test piece deforms elastically 
between the point of curve top 5 and the point after curve top 5 will become large. 

[0024] Therefore, in order to make the sheet or film-like Plastic solid in said foam deform in plasticity at the time of compression, 
the field where the rate of the plastic-like deformation is large should just fabricate foam in a stress-strain curve using resin 
which exists over the high range more. 

[0025] That is, since distortion by the point which the polyolefin resin in this invention has the yield point in the stress-strain 
curve in a tension test, and shows the same stress as yield strength except the yield point is 400% or more, the foam constituted 
by this polyolefin resin becomes what has the large rate of plasticity-deformation at the time of compression by compression 
mold. 

[0026] The stress-strain curve in the tension test of the resin which, on the other hand, constitutes flexible foam which is 
conventionally used for a buffer application is classified into a type as shown in drawing 3 . Since there is no yield point in the 
stress-strain curve shown in drawing 3 and stress continues increasing with the increment in distortion, the rate of elastic 
deformation is large. Therefore, although the foam which makes a component the resin expressed by such stress-strain curve 
shows adaptability and elastic recoverability to deformation, it is inferior to the imprint nature of the concavo-convex 
configuration by the non-heating compression which used compression mold. 

[0027] Moreover, many of hard foam with the conventionally large rate of the plastic-like deformation makes the component the 
resin expressed with the stress-strain curve of the type shown in drawing 4 or drawing 5 . The stress-strain curve which the 
stress-strain curve shown in d rawing 4 means that a test piece fractures before reaching according to deformation at the yield 
point, and is shown in drawing 5 means that a test piece fractures near the yield point Therefore, although such foam shows the 
description which deforms elastically in the very small compression range, to compression which exceeds an elastic deformation 
limitation, said sheet which constitutes foam, or a film top Plastic solid fractures it. and it makes foam generate a crack, when 
foam is form by use as a raw material the resin in which d rawing 4 or a stress-strain curve as show in 5 is show. 
[0028] Moreover, the cellular structure of the foam in this invention is devised the maximum student or for the purpose of 
****** i n the description of said polyolefin resin which constitutes foam, and describes the explanation below. 
[0029] Although the polyolefin resin used for this invention is resin with the large rate of the plastic-like deformation, in the range 
until it continues till the yield point in a stress-strain curve, the rate of elastic deformation is large. Therefore, when compressing 
between compression mold and giving a concavo-convex configuration using the foam which consists of above-mentioned 
polyolefin resin, it is necessary to transform said sheet which constitutes foam, or a film-like air-bubbles wall even into the field 
to which the rate of the plastic-like deformation becomes large. According to the cellular structure of the foam used for this 
invention being longwise, as shown in drawing 6 . a cellular wall shows [ of foam ] deformation of big bending from thickness to a 
carrier beam case for compression. As for the cellular wall which, on the other hand, constitutes the foam which has spherical air 
bubbles, compression does not change the configuration to a carrier beam case a lot. That is. the deformation of the cellular wall 
per deformation of foam becomes large to the cellular wall with which the sheet which constitutes the foam in this invention, or a 
film-like air-bubbles wall constitutes the foam which has spherical air bubbles. 

[0030] Therefore, in compression between compression mold, even if it is the case that irregularity is small, a cellular wall can 
receive the deformation to which the rate of plasticity-deformation is sufficient for becoming large, and even if it is a complicated 
or very small configuration, the good foam of mold imprint nature is obtained. 
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EXAMPLE 



[Example] Hereafter, although an example and the example of a comparison explain this invention in more detail, this invention is 
not limited to these examples. 

[0032] The synthetic example of the foam used in the examples 1-2 is shown below. 

[0033] 2 and the mixture which consists of the 5-dimethyl-G t-butyl par OKISHIHEKISHIN-3 (Nippon Oil & Fats Co., Ltd. make, 
trade name par hexyne 25B-40) 0.4 weight section were aajusted as a foaming agent to the synthetic example 1 high-density- 
polyethylene (TOSOH CORP. make, trade name NIPORON hardware 4010) 100 weight section as the AZOJI carvone amide (Eiwa 
Chemical Ind., Inc. make, trade name BINIHORU AC#1C) 5 weight section and a cross linking agent. While carrying out melting 
kneading of this mixture with 50mmphi extruder, it extruded as a non-foamed sheet through the T die. 

[0034] Subsequently, after inserting this non-foamed sheet between the dice with which the couple with concave and a convex 
configuration currently maintained by 1 80 degrees C counters, respectively and pressurizing it by the pressure of 20 kgf/cm2. gas 
was generated in melting resin by carrying out temperature up of this die to 200 degrees C, and making a foaming agent 
disassemble. Then, after cooling the above-mentioned die at 1 30 degrees C, foam was obtained by opening. 
[0035] The air bubbles of the obtained foam were longwise, the open direction, i.e.. thickness direction, of the above-mentioned 
metal mold, and the diameter ratio of air bubbles expressed with the diameter of air bubbles of the direction where expansion 
ratio is vertical to the diameter of air bubbles / the thickness direction of 1 0 times, the thickness of 30mm, and the thickness 
direction was foam which is the range of 3-7. 

As opposed to the synthetic example 2 ethylene propylene random-copolymer (Chisso petrochemical incorporated company 
make, trade name Chisso polypropylene XF1 800) 1 00 weight section As a foaming agent, the AZOJI carvone amide (Eiwa 
Chemical Ind., Inc., trade name BINIHORU AC#3) 7 weight section, as a cross linking agent — 2 and 5-dimethy|-G t-butyl 
peroxyhexane (the Nippon Oil & Fats Co., Ltd. make — ) After adjusting the mixture which consists of the divinylbenzene (made in 
[ industrial incorporated company ] formation [ Tokyo ]) 0.8 weight section as the trade name par hexane 25B-40 0.08 weight 
section and a bridge formation assistant, foaming was performed after sheet forming like the synthetic example 1 . 
[0036] The air bubbles of the obtained foam were longwise in the thickness direction, and expansion ratio was foam the range of 
1 5 times, the thickness of 45mm, and whose diameter ratio of air bubbles is 4-8. 

[0037] Based on drawing 7 and 8, it explains about one or less example and the example which embodied this invention. This 
example is the case where this invention is applied, when fabricating the foam which has a concavo-convex configuration from 
the foam obtained in the above-mentioned synthetic example 1 . 

[0038] At the time of compression, the compression side adjacent to a foam side has a concavo-convex configuration, the flute 
length 7 was set to 1 0mm, and the compression mold 6 in drawing 7 set the flute width 8 to 5mm. 

[0039] As the thickness of 1 mm is sliced from a front face, the slice cut surface of foam touches a compression mold side and 
foam 1 0 is shown in drawing 8 (a) It was made to compress [ by being installed between the compression mold 6 which is not 
heated and the plate-like compression moid 9, and dropping compression mold succeedingly ] 10mm by the flute length that is, to 
be shown in drawing 8 R> 8 (b) by carrying out the compression side of a concavo-convex configuration in contact with a foam 
side, and subsequently pressurizing foam. And after holding for 1 minute with the condition of drawing 8 (b), as shown in drawing 8 
(c), metal mold was opened, and foam was taken out. 

[0040] Compression molding between compression mold was performed by the same approach as an example 1 using the foam 
obtained in the example 2 of example 2 composition. 

[0041] By the same approach as an example 1, compression molding between compression mold was performed for the foam 
shown in one to example of comparison 4 table 1 . In addition, the foam of 1 -5 which are shown in a table 1 is explained below. 
[0042] The example 1 of a comparison: It is foam to which cut the foam of an example 1 from a direction [ **** / direction / 
thickness ] in the location of arbitration, and it was made for a cutting plane to touch the compression side of compression mold. 
[0043] Example [ of a Comparison ] 2: The The Dow Chemical Co. make, the example 3 of a trade name Styrofoam comparison : 
Toyo Tire & Rubber CO., LTD. The example 4 of a trade name SOFURAN-R board comparison : As opposed to Bridgestone Corp. 
and the example of trade name ever light comparison 5 ethylene vinyl acetate copolymer (TOSOH CORP. make, trade name 
URUTORASEN 540) 100 weight section As a foaming agent, the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name 
BINIHORU AC#3) 5 weight section, After adjusting 2, the 5-dimethyl -2, and the mixture that consists of the 5-G t-butyl par 
OKISHIHEKISHIN-3 (Nippon Oil & Fats Co., Ltd. make, trade name par hexyne 25B-40) 0.3 weight section as a cross linking 
agent, sheet forming was carried out like the synthetic example 1. And after inserting this non-foamed sheet between the dice 
with which the couple with concave and a convex configuration currently maintained by 1 80 degrees C counters, respectively and 
pressurizing it by the pressure of 20 kgf/cm2, gas was generated in melting resin by carrying out temperature up of this die to 
200 degrees C, and making a foaming agent disassemble. Then, after cooling the above-mentioned die at 100 degrees C, foam 
was obtained by opening. The obtained foam has longwise air bubbles in the thickness direction, and the foam the range of 
expansion ratio of 10 times, the thickness of 30mm. and whose diameter ratio of air bubbles is 3-6 was obtained. And 
compression molding between compression mold was performed by the same approach as an example 1 using the obtained foam. 
[0044] As opposed to the example of comparison 6 low-density-polyethylene (TOSOH CORP. make, trade name PETOROSEN 
339) 100 weight section As a foaming agent, the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name BINIHORU AC#3) 5 
weight section. After adjusting 2, the 5-dimethyl -2. and the mixture that consists of the 5-G t-butyl par OKISHIHEKISHIN-3 
(Nippon Oil & Fats Co., Ltd. make, trade name par hexyne 25B-40) 0.3 weight section as a cross linking agent, sheet forming was 
carried out like the synthetic example 1 . And after inserting this non-foamed sheet between the dice with which the couple with 
concave and a convex configuration currently maintained by 180 degrees C counters, respectively and pressurizing it by the 
pressure of 20 kgf/cm2, gas was generated in melting resin by carrying out temperature up of this die to 200 degrees C, and 
making a foaming agent disassemble. Then, after cooling the above-mentioned die at 110 degrees C, foam was obtained by 
opening. The obtained foam has longwise air bubbles in the thickness direction, and the foam the range of expansion ratio of 10 
times, the thickness of 30mm ( and whose diameter ratio of air bubbles is 2-5 was obtained. And compression molding between 
compression mold was performed by the same approach as an example 1 using the obtained foam. 

[0045] As opposed to the example of comparison 7 high-density-polyethylene (TOSOH CORP. make, trade name NIPORON 
hardware 4010) 100 weight section As a foaming agent, the AZOJI carvone amide (Eiwa Chemical Ind., Inc., trade name 
BINIHORU AC#1C) 5 weight section. After adjusting 2. the 5-dimethyl -2, and the mixture that consists of the 5-G t-butyl par 
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OKISHIHEKISHIN-3 (Nippon Oil & Fats Co., Ltd. make, trade name par hexyne 25B-40) 0.6 weight section as a cross linking 
agent sheet forming was performed like the synthetic example 1 . and after insert into the cavity of the division metal mold which 
made the side face of a cavity incline so that a cavity may diffuse this non-foam sheet towards the die matching section 
currently maintain by 1 80 degrees C. and pressurize by the pressure of 20 kgf/cm2, gas be generated in melting resin by carry 
out temperature up of this die to 200 degrees C. and make a foaming agent disassemble. Then, after cooling the above- 
mentioned die at 1 30 degrees C, the foam which expanded in three dimension was obtained by opening. 

[0046] The cellular structure of the obtained foam was spherical, and it was foam which is the expansion ratio of 10 times, and 
the thickness of 20mm. And compression molding between compression mold was performed by the same approach as an 
example 1 using the obtained foam. 

[0047] As opposed to the example of comparison 8 ethylene propylene random-copolymer (Chisso petrochemical incorporated 
company make, trade name Chisso polypropylene XF1 800) 1 00 weight section As a foaming agent, the AZO JI carvone amide 
(Eiwa Chemical Ind., Inc., trade name BINIHORU AC#3) 12 weight section, as a cross linking agent — 2 and 5~dimethyl-G t-butyl 
peroxyhexane (the Nippon Oil & Fats Co., Ltd. make — ) After adjusting the mixture which consists of the divinylbenzene (made in 
[ industrial incorporated company ] formation [ Tokyo ]) 0.8 weight section as the trade name par hexane 25B-40 0.08 weight 
section and a bridge formation assistant, sheet forming was carried out like the synthetic example 1 , and, subsequently foaming 
was performed. 

[0048] The air bubbles of the obtained foam were longwise in the thickness direction, and expansion ratio was foam the range of 
25 times, the thickness of 75mm, and whose diameter ratio of air bubbles is 6-1 5. And compression molding between 
compression mold was performed by the same approach as an example 1 using the obtained foam. 

[0049] The description of the foam used for examples 1-2 and the examples 1-8 of a comparison and the description of the foam 
after compression molding between compression mold are summarized, and it is shown in a table 1 . In addition, the explanation 
about each item in a table 1 is described below. 

[0050] (Yield point) It is JIS about the sheet obtained after carrying out heating compression with the compacting machine which 
has the each plate-like compression mold with which a couple counters the foam used for compression molding and fabricating 
on a sheet with a thickness of 1mm. K According to 7113 (1981), it pierced to the No. 2 form test piece, and the tension test was 
performed on a part for speed-of-testing/of 50mm, and conditions with a measurement temperature of 23 degrees C. And the 
existence of the yield point was investigated from the stress-strain curve obtained by the tension test. 

[0051] (The amount of distortion) It asked for the stress in the yield point, i.e.. yield strength, from the stress-strain curve used 
for decision of the above-mentioned yield point existence. And it follows towards the increment in distortion of a stress-strain 
curve, and the amount of distortion in the point which shows the same stress as yield strength except the yield point is 
calculated. In addition, the amount of distortion is a value acquired by **(ing) distance between the marked lines in a test piece 
which changed in the original distance between the marked lines, and multiplying by 1 00. 

[0052] (Diameter ratio of air bubbles) the diameter of air bubbles of a direction vertical to the diameter of air bubbles of the 

thickness direction, and the thickness direction about the air bubbles which cut the foam used for compression molding from a 

direction [ **** / direction / thickness ] in the location of arbitration, and are accepted in 2 an area of 4cm of this cutting plane 

— respectively — measuring — the diameter of air bubbles of the thickness direction — the diameter of air bubbles of a 

direction vertical to the thickness direction — **** — it asked for the diameter ratio of air bubbles by things. 

[0053] (Divide) By compression between compression mold, the air bubbles of a foam surface say the phenomenon in which 

****** and a foam surface split. The judgment was judged in accordance with the following criterion by viewing. 

O : — a crack — it splits [ both ] and nothing — although there is a **:crack — splitting — nothing — take out x:crack and the 

foam which splits [ both ], exists (recoverability) and was compressed into the concavo-convex configuration, and leave it for 24 

hours. And based on the result of having measured the die length of the slot of the formed concavo-convex section, it judged by 

the following decision criterion. 

[0054] O : for the slot of 10% or more less than 90% of die length, the slot of less than 10% of die length is [ the slot of 90% or 
more of die length / foam ] generation [0055] to foam to the die length of the slot of generation xxompression mold to the die 
length of the slot of generation **:compression mold to the die length of the slot on the compression mold in foam. 
[A table 1] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view having shown the shaping approach of polyolefin resin foam typically. 
[Drawing 2] It is the schematic diagram showing the stress-strain curve at the time of the tension test of polyolefin resin. 
[Drawing 3] It is the schematic diagram showing the stress-strain curve at the time of the tension test of the resin which 
constitutes flexible foam. 

[Drawing 4] It is the schematic diagram showing the stress-strain curve at the time of the tension test of the resin which 
constitutes hard foam. 

[Drawing 5] It is the schematic diagram showing the stress-strain curve at the time of the tension test of the resin which 
constitutes hard foam. 

[ Drawing 6] It is the schematic diagram showing the cellular configuration at the time of compressing polyolefin resin foam. 
[Drawing 7] It is the explanatory view having shown typically the configuration in the mold face of the compression-molding mold 
of an example 1. 

[Drawing 8] It is drawing which explained typically the compression-molding approach of the polyolefin resin foam in an example 
1. 

[Description of Notations] 

1 : Top metal mold 

2: Shimokane mold 

3: Foam 

4: Yield point 

5: The point which the field where the rate of the plastic-like deformation in a stress-strain curve is large ended 

6: Compression mold which has a concavo-convex side 

7: The die-length part of the slot on the compression mold 

8: The width-of-face part of the slot on the compression mold 

9: Plate-like compression mold 

10: Foam used for compression molding 

1 1 : Foam which has a concavo-convex configuration 
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DRAWINGS 
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[Drawing 7] 
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[Drawing 8] 
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